Introduction and Preliminaries
The stability problem of functional equations is originated from a question of Ulam 1 concerning the stability of group homomorphisms. Hyers 2 gave a first affirmative partial answer to the question of Ulam for Banach spaces. Hyers' theorem was generalized by Aoki 3 for additive mappings and by Rassias 4 for linear mappings by considering an unbounded Cauchy difference. 
for all x, y ∈ X. Then there exists a unique additive mapping
For the case r 1, a counter example has been given by Gȃvruţa 14 
Stability of Homomorphisms in C * -Ternary Algebras
The stability of homomorphisms in C * -ternary algebras has been investigated in 31 see also 37 . In this note, we improve some results in 31 . For a given mapping f : A → B, we define for all μ, λ ∈ T 1 and all x, y ∈ A. We will use the following lemmas in this paper.
Lemma 2.1 see 30 .
Let f : A → B be an additive mapping such that f μx μf x for all x ∈ A and all μ ∈ T 1 . Then the mapping f is C-linear.
Lemma 2.2. Let {x n } n , {y n } n and {z n } n be convergent sequences in A. Then the sequence { x n , y n , z n } n is convergent in A.
Since
for all n, we get
This completes the proof.
Theorem 2.3 see 31 .
Let r and θ be nonnegative real numbers such that r / ∈ 1, 3 , and let f : A → B be a mapping such that 
2.10
for all x ∈ A.
In the following theorem we have an alternative result of Theorem 2.3. 
2.11
for all μ ∈ T 1 and all x, y, z ∈ A. Then there exists a unique C * -ternary algebra homomorphism
2.12
Proof. We prove the theorem in two cases.
Case 1. 0 < r < 1 and 0 < s < 3.
for all x ∈ A. If we replace x by d n x in 2.13 and divide both sides of 2.13 to d n 1 , we get
2.14 for all x ∈ A and all nonnegative integers n. Therefore,
Abstract and Applied Analysis for all x ∈ A and all nonnegative integers n ≥ m. From this it follows that the sequence
for all x ∈ A. Moreover, letting m 0 and passing the limit n → ∞ in 2.15 , we get 2.12 . It follows from 2.8 that for all x, y, z ∈ A. Therefore the mapping H is a C * -ternary algebra homomorphism.
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Now let T : A → B be another C * -ternary algebra homomorphism satisfying 2.12 . Then we have
for all x ∈ A. So we can conclude that H x T x for all x ∈ A. This proves the uniqueness of H. Thus the mapping H : A → B is a unique C * -ternary algebra homomorphism satisfying 2.12 , as desired.
Case 2. r > 1 and s > 3.
Similar to the proof of Case 1, we conclude that the sequence {d n f d −n x } is a Cauchy sequence in B. So we can define the mapping H : A → B by
for all x ∈ A. The rest of the proof is similar to the proof of Case 1. 
2.25
The following theorem shows that the mapping f : A → B in Theorem 2.5 is a C * -ternary algebra homomorphism when r > 0. 
Let f : A → B be a mapping satisfying for all λ, μ ∈ T 1 and all x, y ∈ A. Therefore, by Lemma 2.1 the mapping f : A → B is C-linear. Let r s q > 3. Then it follows from 2.27 that for all x, y, z ∈ A. Similarly, for r s q < 3, we get 2.33 .
In the rest of this section, assume that A is a unital C * -ternary algebra with norm · A and unit e, and that B is a unital C * -ternary algebra with norm · B and unit e . We investigate homomorphisms in C * -ternary algebras associated with the functional equation C μ f x 1 , . . . , x p , y 1 , . . . , y d 0.
Theorem 2.7 see 31 . Let r > 1 r < 1 and θ be nonnegative real numbers, and let f : A → B be a bijective mapping satisfying 2.8 such that
n e e , then the mapping f : A → B is a C * -ternary algebra isomorphism.
In the following theorems we have alternative results of Theorem 2.7. 
Proof. By using the proof of Theorem 2.4, there exists a unique C * -ternary algebra homomorphism H : A → B satisfying 2.12 . It follows from 2.12 that
for all x ∈ A and all real numbers λ > 1 0 < λ < 1 . Therefore, by the assumption we get that H x 0 e . Let λ > 1 and lim n → ∞ 1/λ n f λ n x 0 e . It follows from 2.11 that for all x ∈ A. So H x , H y , H z H x , H y , f z for all x, y, z ∈ A. Letting x y x 0 in the last equality, we get f z H z for all z ∈ A. Similarly, one can shows that H x f x for all x ∈ A when 0 < λ < 1 and lim n → ∞ λ n f x 0 /λ n e . Therefore, the mapping f : A → B is a C * -ternary algebra homomorphism.
Derivations on C * -Ternary Algebras
Throughout this section, assume that A is a C * -ternary algebra with norm · A . Park 31 proved the Hyers-Ulam-Rassias stability and Ulam-Gȃvruţa-Rassias stability of derivations on C * -ternary algebras for the following functional equation:
For a given mapping f :
for all x, y, z ∈ A. for all x, y, z ∈ A. Then there exists a unique C * -ternary derivation δ : A → A such that
In the following theorems we generalize and improve the results in Theorems 3.1 and 3.2. Proof. Let us assume μ 1 and
for all x ∈ A. If we replace x in 3.12 by γ n x and divide both sides of 3.12 to γ n 1 , then we get
for all x ∈ A and all integers n ≥ 0. Hence
for all x ∈ A and all integers n ≥ m ≥ 0. From this it follows that the sequence { 1/γ n f γ n x } is Cauchy for all x ∈ A. Since A is complete, the sequence { 1/γ n f γ n x } converges. Thus we can define the mapping δ : A → A by for all x ∈ A. Moreover, letting m 0 and passing the limit n → ∞ in 3.14 , we get
for all x ∈ A. It follows from 3.8 and 3.10 that and all x, y ∈ A. Therefore, by Lemma 2.1 the mapping δ : A → A is C-linear. It follows from 3.9 and 3.11 that 
